The influence of aging on dimethylnitrosamine-demethylase enzyme kinetics in rat liver microsomes.
To investigate the observed age-related increased susceptibility to chemically-induced carcinogenesis, liver microsomes from 12- or 36-month-old rats either untreated or maximally induced with phenobarbital or isoniazid were used to determine the Vmax and Km for dimethylnitrosamine-demethylase (DMNA-d). A decrease in cytochrome P450 content between young and old animals was observed in the untreated group, but no change was seen in the treated animals. Inducer-related increases were observed after phenobarbital treatment and in the 36-month-old isoniazid-treated group. The Vmax for DMNA-d did not change between 12 and 36 months of age in all experimental groups, but significant changes between the young and old age-group and inducer-related differences were observed in the Km,app for DMNA-d. A high correlation was found between the Cl(int) (= Vmax/Km,app) of DMNA-d and the Vmax of p-nitrophenol-hydroxylation, indicating a major role for CYP2E1 in the metabolism of DMNA-d. The observed changes in the cytochrome-P450 levels and the reduced affinity in DMNA-d metabolism in the untreated group in this study is another indication that aging predominately affects the activity of some constitutive cytochrome P450 enzymes but not the activity of the inducible types of P450.